Memory decline is a common feature of aging. Expression of the immediate-early gene Arc is necessary for normal long-term memory, and although experience dependent Arc transcription is reportedly reduced in the aged rat hippocampus, it has not been clear whether this effect is an invariant consequence of growing older, or a finding linked specifically to age-related memory impairment. Here we show that experience dependent Arc mRNA expression in the hippocampus fails selectively among aged rats with spatial memory deficits. While these findings are consistent with the possibility that blunted Arc transcription contributes to cognitive aging, we also found increased basal ARC protein levels in the CA1 field of the hippocampus in aged rats with memory impairment, together with a loss of the experience dependent increase observed in young and unimpaired aged rats. Follow-up analysis revealed that increased basal translation and blunted ubiquitin mediated degradation may contribute to increased basal ARC protein levels noted in memory impaired aged rats. These findings indicate that Arc expression is regulated at multiple levels, and that several of these mechanisms are altered in cognitively impaired aged rats. Defining the influence of these alterations on the spatial and temporal fidelity of synapse specific, memory-related plasticity in the aged hippocampus is an important challenge.
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Introduction
Many individuals develop cognitive deficits during normal aging, prominently involving memory, while others at the same chronological age perform on par with younger adults. In humans and animal models, this loss of function can occur in the context of largely preserved neuron and synapse numbers throughout the hippocampal memory system, and impairment is thought to arise instead from subtle alterations in the plasticity and connectivity required to form and maintain memories (Burke & Barnes, 2006; Fletcher, 2012) .
Expression of the immediate early gene Arc (activity-regulated cytoskeleton-associated protein; also termed Arg3.1) is necessary for multiple forms of synaptic plasticity, and is induced under a variety of behavioral and experimental conditions, including LTP (Lyford et al., 1995; Steward, Wallace, Lyford, & Worley, 1998) , LTD, novel environmental exploration (Guzowski, McNaughton, Barnes, & Worley, 1999; Pinaud, Penner, Robertson, & Currie, 2001; Vazdarjanova, 2004) , and learning (Fletcher, 2006; Guzowski, Setlow, Wagner, & McGaugh, 2001; Pinaud et al., 2001) . Blocking Arc protein expression by anti-sense oligonucleotide injection impairs LTP maintenance and memory consolidation while sparing short-term memory, suggesting a potentially critical role in stabilizing enduring synaptic modifications (Guzowski et al., 2000) . ARC protein also regulates synaptic strength and homeostatic scaling by promoting the internalization of AMPARs (Chowdhury et al., 2006; Rial Verde, Lee-Osbourne, Worley, Malinow, & Cline, 2006; Shepherd et al., 2006) . This background suggests the possibility that disrupted Arc induction or processing might give rise to impairment in memory-related hippocampal plasticity associated with aging. Recent studies have reported data consistent with that proposal, prompting the conclusion that changes in Arc transcription, mediated in part by epigenetic regulation, may contribute to impoverished consolidation and poor memory retrieval in aging (Burke, Ryan, & Barnes, 2012; Marrone, Satvat, Shaner, Worley, & Barnes, 2012; Ménard & Quirion, 2012; Penner et al., 2011; Blalock et al., 2003) .
